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Technology Opportunity

Stereo Imaging Velocimetry (SIV)

The National Aeronautics and Space Administra-
tion (NASA) is seeking to transfer the technology
for stereo imaging velocimetry. Stereo Imaging
Velocimetry isanew, affordable method for obtain-
ing quantitative, 3D flow information from any
transparent liquid or gas which can be seeded with
tracer particles. Until now, accurate flow informa-
tion of this kind was very difficult to obtain and
oftenrequired the use of dedicated laser-based mea-
surement systems. SIV provides an effectively
nonintrusive means for measuring 3D fluid veloci-
tiesat many pointsand at high frame speedsby using
charge-coupled device (CCD) video cameras artifi-
cial neural network-based computational.

Potential Commercial Uses

e Combustion intake, compression, expansion,
exhaust studies.

» Airflow studies around buildings.

» Improved aerodynamicsof automobilesand aircraft.
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» Avoiding "no flow" regionsin artificial hearts.

* Modeling of continuous casting operations
(steel, nonferrous alloys).

e Quieter airflow within auto heating and
cooling ducts.

» Moreefficient HVAC.

Benefits

Three-dimensional

Uses no lasers

Safe and affordable

Utilizes "off-the-shelf" CCD cameras and PC

workstation hardware

» Uniquetool for direct comparison of computed
and experimentally measured fluid flows

* Nolimitationon fluid flow scaleto be measured
(microscope to macroscopic)

» Vdacitiesdirectly comparableto computational

models

Fluid experiment seeded
with tracer particles
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The Technology

High speed, artificia networked-based computa
tional algorithmshavebeen devel opedwhichenable
upto500vectorsto becharacterized simultaneously.
Two CCD camera, placed 90 degree angles, view
the same field of moving particles and simulta-
neously produce 3D, full-field, quantitative mea
surement of displacements, which arethen digitally
processed and converted into velocities. No other
technique currently exists which can provide depth
of information over large volumes for industrial
scale applications. As long as sufficient contrast
exists—wherethecamerascanoptically distinguish
the particles or markers from a transparent carrier
fluid —the SIV techniques can be used to particle
pointsover anentirevolumeat videoframerates (up
to 60 frames per second). For high speed flows,
camera systems up to 100 frames per second
have been adapted for SIV use.
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Optionsfor Commercialization

SIV technology was developed by research staff
at NASA Glenn Research Center (GRC) in
Cleveland, Ohio. NASA GRC is currently seeking
companies who want to apply SIV to industrial
process optimization and the design of new
products. Companiesinterested in commercializing
SIV technology may contact the NASA Glenn
Research Center's Commercial Technology Office.

Contact

Commercial Technology Office

Attn: TOPS

NASA John H. Glenn Research Center
at LewisField

Mail Stop 7-3

Cleveland, OH 44135-3191

Phone: (216) 433-3484

Fax: (216) 433-5012

E-mail: cto@grc.nasa.gov
http://cto.grc.nasa.gov
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